Breakdown of the sperm nuclear envelope is a prerequisite for male pronucleus formation: direct evidence from the gynogenetic crucian carp Carassius auratus langsdorfii.
The gynogenetic fish, Carassius auratus langsdorfii (the ginbuna, a crucian carp), provides an interesting model for the study of the mechanisms controlling male pronucleus formation. When the sperm nucleus of a different subspecies (C. a. cuvieri) is incorporated into the gynogenetic egg, the nuclear envelope of the spermatozoon is not broken down, and the pronucleus fails to develop, although dispersion of the sperm chromatin occurs to some extent within the space limited by the nuclear envelope. When spermatozoa without plasma membranes and nuclear envelopes were microinjected into mature activated eggs, the sperm nuclei underwent chromatin dispersion, nuclear envelope formation, DNA synthesis, and transformation into male pronuclei. These results indicate that the failure of the male pronucleus to form in ginbuna is primarily due to the failure of sperm nuclear envelope breakdown. We conclude that sperm nuclear envelope breakdown is an indispensable step for the development of the male pronucleus.